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by  the  UNITED  STATES  JOINT  PUBLICmONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi- 
zatiorv  established  to  service  1iie  translation 
and  research  needs  of  the  various  government 
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/Following  is  the  translation  of  an  article  by  Jiri  Semotah  in 
‘“Ceskoslovenska  Psychiatrie  (Czechoslovak  Psychiatry K 
Vol  XVIII,  No  1,  Prague,  February  I96I,  pages  6l-67_7 


The  problems  dealing  with  the  sending  of  man  into  interplanetary 
space,  the  fulfillment  of  all  his  tasks  within  this  situation  as  well  as 
his  return  with  the  possibility  of  use  of  all  the  information  gained  relate 
closely  to  the  questions  of  the  optimum  living  conditions  for  the  human 
organism  within  the  specific  environment  of  such  a  flight. 

One  cannot  wonder,  therefore,  about  the  special  stress  on  biological 
sciences  in  astronautics,  which  is  a  science  that  coordinates  all  the 
scientific  disciplines  necessary  for  the  fulfillment  of  this  significant 
task.  Among  these  biological  sciences  is  evolving  a  new  branch  of  con- 
tenporary  medicine  —  cosmic  medicine.  Its  task  must  be  the  care  for  the 
health  of  the  future  astronaut,  directed  not  only  to  the  possibility  of  a 
simple  preservation  of  life,  but  also  to  assurance  of  such  health  conditions 
as  would  preserve  his  complete  ability  to  perform  his  tasks  under  especially 
difficult  conditions,  during  the  start,  flight,  and  return,  as  well  as 
after  the  coiapletion  of  the  flight.  Here  also  belong  the  prevention  of 
damage  to  his  health  which  could,  after  his  return  from, cosmic  space,  manifest 
itself  as  a  disease  due  to  this  specific  profession. 

In  order  to  reach  this  goal  in  all  its  extent,  cosmical  medicine 
needs  to  proceed  on  the  basis  of  the  basic  biological  principle  of  the 
psycho -physical  unity  of  man.  From  this  there  follows  an  uncompromising 
requirement  of  an  equivalent  care,  in  the  physical  as  well  as  mental 
sphere,  of  the  health  of  the  cosmic  fliers;  thus  here  belong  the  tasks  of 
psychiatry  and  mental  hygiene. 

The  significance  of  mental  hygienic  problems  within  the  entix'e 
action  is  continually  emphasized,  and  it  is  therefore  necessary  to  place 
the  mental  health  factors  in  the  foreground  of  astronautical  research. 
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form.  On  the  other  hand>  one  has  to  keep  in  mind  the  cofl^lete  neuro¬ 
physical  terain  of  the  future  cosmic  flier,  with  his  con^eusative  and 
adaptative  abilities  obtained  through  a  number  of  various  interna*  and 
external  dependencies,  among  which  the  time  factor  will  hold  an  in^or  an 
position;  often  effects,  acting  together,  will  become  the  source  of 
sensitization,  potentiality  or  even  the  weakening  acting  mutually;  _ 
Especially  during  the  start  and  during  the  return  of  the  cosmic 
craft,  these  relations  will  be  very  weighty,  capable  of  fast  change  or.oi 
mutual  combination.  Even  though  the  attainment  of  interplanetary  space  will 
mean  a  certain  stabilization  of  the  conditions  of  the  flight,  the  considerable 
reduction  of  external  Stimuli  will  Still  act^^auite  adversely,  as  will  the 


appearance  of  eventual  new  factors. 

In  considering  the  load  of  the  CNS  in  the  cosmic  environment _ and  ^ 

its  consequences,  one  will  have  to  proceed  on  the  basis  of  the  findings  of 
aviation  medicine  in  the  widest  sense,  including  aviation  psychiatry  and. 
mental  hygiene;  further  on  the  basis  of  the  findings  of  the  equally 
extensive  marine  medicine,  labor  medicine  and  general  psychiatry,  psyc  o 
pharmacology,  research  in  model  psychoses,  psychology,  above  all  applied 
psychology,  and  finally  the  results  of  tests  in  a  simulated  environment^ 
used  with  animals  and  volunteers  as  well  as  the  present  day  stratospheric 


experiences .  _  , 

On  the  other  hand,  experiments  undertaken  within  the  framework  oi 
astronautics  can  add  much  towards  the  clarification  of  the  genesis  of  many 
forms  of  damage  to  the  VWC  as  well  as  toward  their  prevention. 

The  task  of  this  discussion  is  to  touch  as  concisely  as  possible  on 
the  most  basic  problems,  to  show  the  inqportance  of  this  scientific  branch, 
and  to  turn  attention  on  it. 

Now  to  get  to  the  discussion  of  the  successive  factors  acting  upon 
the  VNC  during  cosmic  flights: 

First  of  all  we  have  the  significance  of  a  sufficient  supply  of, 
oxygen  within  the  atmosphere  of  the  cosmic  craft.  It  is  well  known  that  an 
acute  lack  of  oxygen  leads  swiftly  to  unconsciousness,  even  death.  Thus  in 
the  case  of  a  sudden  event,  like  damage  to  the  craft  by  meteorites,  such 
a  catastrophe  can  occur  very  swiftly  and  there  is  need  for  fast  action.  Much 
more  treacherous, however,  is  a  protractedly  acting  hypoxis  which  can  show 
up  very  importantly  in  the  psychic  sense  within  the  affective,  intellectual 
and  psychomotoric  coordination  spheres.  The  beginning  can  be  compared  to 
alcoholic  poisoning,  which  is  Joined  by  euphoria  with  a  heightened  self- 
confidence  with  a  loss  of  initiative  and  indifference  to  former  interests  of 
work  and  can  result  in  a  complete  reversal  of  action.  Gradually  there 
appears  a  loss  of  intellectual  ability.  Judgement  and  memory.  The  victim  is 
not  aware  of  this  change  in  personality.  In  the  case  of  a  timewise,  very 
slow  progress  of  the  oxygen  loss,  this  euphoria  then  changes  into  a  resonant 
mood  of  aggression,  or,  conversely,  of  depression  and  anxiety.  In  a  longer 
exposure,  sensory  perception  weakens  and  the  thought  process  becomes  ever 
more  incoherent.  Sleepiness,  with  continuous  quantitative  damage  to 
consciousness,  even  unconsciousness,  develops.  It  is  necessary  to  further 
emphasize  the  heightened  suggestibility  during  the  beginning  stage  which  can 
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be  used  positively  for  the  transmittal  of  emergency  orders  from  earth,  i.e., 

I  astronaut  to  increase  his  supply  of  oxygen,  as  has  been  proven 
in  aviation  experience.  ^u. 

Individual  resistance  to  the  lack  of  oxygen  is  governed  by  the 
character  of  the  neuro-physical  terrain.  Hyperoxis  is  another  extreme  of 

of  timr^^Thra^no°'^r®®  of  the  CNS  aftef  a  certain  period 

of  time.  The  general  condition  of  the  atmosphere  inside  the  space  craft 

belongs  to  the  climati?ation  and  fecyclization. 

injurious  substances  which  endanger  the  CNS  is,  for 
because  the  recyclizapion,  of  oxygen  from  QQg  is  not  yet  - com¬ 
ine  and^flnallv^^?  is  still  danger  of  small  guantities  of  CO  remain- 

Srp  ^^’^ally  also  Its  origin  from  other  sources.  We  should  remember 

evoking  of  heightened  fatigue  changing  into  a  state  of  psycho -motoric 
deadening,  a^iety,  decrease  of  memory,  and  gradual  muffling  of  intellectual 

hSinMn^f  ■  evolve  even  a  feeling  of  persecution  and 

hallucinations.  Headache  and  other  difficulties,  mainly  digestive  and  a 

dipstive  function  follow.  Nor  should  we  forget  the  rise  of 
mental  damages  related  to  lasting  poisoning  or  the  belated  cLges  aflTr  T 
long  intoxication.  All  this  can  create  very  dangerous  situations. 

^““^ber  poblem  is  the  concentration  of  CO2  and  other  gases  within  the 

Their^liMtatlon\o^^°^  cannot  be  discussed  within  this  format. 

S  ^  ^  acceptable  concentration  is  the  .  special  task  related 

to  the  production  of  an  enclosed  ecological  system  for  the  space  vehicles. 

Infrs  important  damaging  factors,  we  have  the  noise,  including 

ra -noise,  ultra-noise  and  vibrations.  As  far  as  the  damaging  effects  of 

oS^rts  oLntTf concerned,  it  is  necessary'to  streL  not 
onl^y  Its  quantity  but  also  its  quality.  Usually  we  consider  only  the  injur- 

iutensity  which  acts  adversLy  on  the 
uoise  of  high  frequency  which  acts  painfully.  Only  in 
has  stress  been  put  on  the  unsettling  effect  that  noises  of 

eSiSenS^''-i  activity  of  the  CNS.  On  the  basis  of  Lehmann's 

xp  rimenns,  uestea  xn  practice,  it  is  necessary  to  distinguish  three  zones  of 
noise  according  to  their  level  of  intensity.  laguisn  rnree  zones  of 

first  zone  extends  up  to  30  decibels  and  signifies  the  most  suitable 
thn«  °  \  ^^bhin  the  zone  up  to  65  decibels  belong  mainly 

f °  connected  with  an  emotional  individual  relatiL 

all  its^oscillatlne^r"^°^^^  objective  characteristics,  above 

?®®^^^fbing  frequency  composition.  Even  this  zone  cannot  be  over¬ 
looked  within  the  cosmic  environment  because  it  is  accompanied  by  cL^es 
in  the  emovional  sphere,  i.e.,  various  moods,  heightened  fatigue,  etc 
and  functional  physical  defects.  The  establishment  of  haMrSd^r  surtable 

mostlv  decibels  we  encounter,  besides  the  psychological  moment, 

ostly  the  intensity.  Penetrating  changes  in  the  VNC  and  vegetative  defects 
faster,  also  in  the  case  when  the  person  seems  to  have 
grown  usea  to  the  noise.  A  chronic  effect  of  noise  can  lead  to  a  considerable 
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astbenisation  of  the  nervous  system,  manifesting  itself  by  rapidly  develop¬ 
ing  tiredness  and  growing  oversensitivity .to  noise.  Gradually  there  can 
develop  even  a  neurastehenic  syndrome  with  mental  defects  of  hyperstenic 
and  hypostenic  character,  along  with  a  wide  number  of  vegetative  disorders, 
mostly  in  the  circulatory  and  digestive  tracts. 

Above  95  decibels  there  appear  disorders  of  thesmiddie  ear,  and 
above  I30  decibels  the  noise  is  felt  as  a  pain  and  the  changes  of  the  VNC 
appear  very  fast,  similarly  as  the.  damage  to  the  hearing  organs  * 

another  damaging  factor  are  the  vibrations  which  also  tend  ;to  damage  the 
VNC,  either  directly  or  indirectly,  with;.e‘bhseciuent  functional  changes  in 
the  rest  of  the  organism.  The  defects  within  the  VNC,  as '  in  the  case  of 
the  noise  itself,  then  have  an  adverse  influence  on  the  performance  and 
security  of  the  flier.  One  should  also  mention  in  relation  to  the  vibrations 
the  uncomfortable  and  painful  sensations,  which  have  a  further  psychological.: 
echo. 

Through  the:  influence  of  ultrasound,  there  evolves  a  special  mood  of 
annoyance,  failure  to  concentrate,  which  is  sometimes  connected  with 
psychomotor  restlessness  and  a  strange  feeling  of  uneasiness.  Infrasound 
calls  forth  a  special  kind  of  deep  tiredness,  also  vrith  sensory  disorders 
and  alterations  of  thought  processes. 

Another  adverse  factor  which  affects  the  CNS  is  the  high  temperature, 
especially  where  the  neuro -bio logical  terrain  had  been  sensitized  by  some 
external  or  internal  injurious  effect.  Overheating  of  the  capsule  threatens 
mainly  during  the  return  of  the  cosmic  missile.  Heat  tends  to  evoke 
tiredness,  lassitude,  and  affective  lability  with  damage  to  concentration. 
During  a  high  level  of  heat,  there  appear,  according  to  present  experience, 
even  fainting  and  delirious  states  and  unconsciousness.  These  disorders  are 
accompanied  by  various  vegetative  manifestations.  Heat  also  lowers  the 
tolerance  of  overload.  A  contrary  factor,  likewise  acting  adversely,  is 
too  low  a  temperature. 

The  changes  in  weight,  which  are  typical  in  cosmic  flights,  have  an 
important  influence.  The  influence  depends  on  the  quantity,  period  of  time, 
and  direction  of  the  function  of  such  changes. 

Overload  during  acceleration  at  the  start,  which  acts  within  the 
head-pelvis  axis,  influences  the  decrease  of  the  blood  supply  to  the  brain. 
Quickly  ensuing  uneasiness  can  develop  through  defects  in  the  psychomotoric 
coordination  into  somnolence  and  even  unconsciousness.  In  the  case  of  an 
opposite  position  the  growing  over-supply  of  blood  to  the  brain  can  lead  to 
disorders  of  orientation,  to  a  psychomotor  restlessness  and  even  to  bleeding 
into  the  brain.  Even  in  the  case  of  the  optimal  prone  position,  after  some 
time,  there  appear  during  the  progressive  weakening  of  the  central  nervous 
system  disorders  of  orientation  and  thinking.  The  VNC  is  progressively  dis¬ 
turbed,  which  is  accon5)anied  by  total  exhaustion. 

Even  during  a  short  period  of  weightlessness,  disorders  in  orientation 
and  psychomotor  coordination  develop. 

Extensive  statistics  show  that  during  the  state  of  weightlessness  about 
one  half  of  the  cases  experienced  a  feeling  of  euphoria,  enthusiasm,  and  of 
8  general  relaxation,  actually  of  some  kind  of  special  gaiety.  About  25^ 
of  the  volunteers  suffered  slight  vertigo  and  an  uneasiness  with  a  strange 
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®  aisorder  in  the  determination  of  the 
L^aCt^I  L??eLr  °  even.depersonalizational  effects, 

tton  vUcfevckS^ff^f 2^  Is  actually  a  dynamic  form  of  dlsorienta- 
psychirlLS^rHL  ■  Davement.  It  Is  supported  also  by 

rtSll  wjicb  is  caused  by  the  change  In  the  entiy  of 

Of  “ight  ?^-o  transition  was  from  the  state  3  ?3s 

TT=>^  ^  °  complete  weightlessness.  In  the  case  of  a  nrotracted 

accelerati^-  f  Za'red 

from  the  psychic  as  well  as  the  somatic  point  of  view.  i“®a_ied 

a  considerabL°adaTitnV>?"^+°^^^^  state  of  weightlessness  one  can  count  on 
J  Zv  ®'^fP^abiiity  in  more  resistant  individuals,  which  can  be 
•  T-j-T  ^  .rough  training.  Sudden  acceleration  after  the  state  of 

^f1onsc=sZn?i1hr:ha“i“s“S^^^^ 

XaSoSZaZ?  ‘  :nSsr  ■ 

no.,  ref:L™S“Sls^dSe^?cZ  is  Su  rtifS^  b®-lt“fs'° 

especially  difiiculti  situation  during  cosmic  fUe-ht*  TArTii  "Kci  4-vi 

and  3d^otiors  s“L:j?rtSSu*%:”sr;:irb°‘'  ?  «-“-at 

stress  evoked  by  the  stJaSenl^-oZ^hZsiturtio^  Ll1eS=°bHt'3n13o 

:^d“erTn  Se“  oflhZgJ^rtZZ" 

innuence  of  the 

various  degS  2d\^LfbeSuL'''oflL°Jo^Sff  emotfo^^^^ 

sensor?  SJeJSc^from  conside?  the  reductio^'of 

ry  aiierence  from  a  narrow  mechanical  point  of  v1ptj  hn-i-  +-viQi-  -u 

rE!=~-~ 
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Isolation  of  a  person  from  his  usual' environment  can  have  a  deep 
influence  on  his  psyche,  as  is  apparent  from  the  notes  of  various  travellers 
as  well  as  from  objective  psychiatric  observation  of  members  of  isolated 
crews,  arctic  expeditions,  submarines,  and  from  the  reports  of  aviators  who 
fly  at  high  altitudes.  This  separation  includes  various  emotional  disorders, 
from  light  nostalgia,  over  several  degrees  of  depression  to  deep  depression 
connected  with  suicidal  tendencies  and  Orientational  disorders..  Even  cases 
of  hallucinations  and  delirium  with  accompanying  aggression  have  been  recorded. 
In  this  context  one  knows  well  also  mental  disorders  of  prisoners. 

The  cabin  Of  stratospheric  or' cosmic  planes  is  a  special  kind  of  an 
artificial  environment  with  great  limitation  of  movement  and  reduction,  or 
complete  elimination,  of  some  sensory  stlmdll.'  Basic  changes  of  such 
stimuli,  further  complicated  by  the  knowledge  of  danger  and  other  psychic 
factors,  become  the  source  of  stress. 

Experimental  isolation  gave  us  to  a  certain  degree  a  possibility  of 
evaluation  of  this  stress.  Stay  in  the  experimental  cabin  with  small 
possibility  of  movement  and  relatively  slight  reduction  of  external  stimuli 
lasted  without  interruption  for  several  days  and  even  weeks.  In  some  of  the 
cases  there  evolved  immediately  upon  enclosure  or  after  a  short  time  a 
claustrophobic  anxiety,  which  sometimes  grew  into  true  panic.  Then  there 
appeared  the  second  phase,  a  period  of  a  certain  accustoming  in  the  case  of 
emotionally  stable  people,  during  which  they  created,  according  to  individual 
character,  a  certain  kind  of  activity.  In  some,  this  period  was  accompanied 
by  a  feeling  of  euphoria  and  a  joyous  carelessness,  but  with  sensory  disorders. 
In  the  case  of  longer  duration,  there  came  a  third  phase,  characterised  by 
anxiety  and  breakdown  of  the  thought  process,  in  individual  cases  even 
derealization  and  confusion.  Others  suffered  from  fear  and  hypochondriac 
cong)laints  and  phantoms. 

Coinmon  isolation  is  endured  more  successfully ,  thanks  to  inter-personal 
stimuli,  either  preverbal  or  verbal;  the  same  situation  evolved  where  some 
contact  with  the  surroundings  or  with  the  experimentator  was  retained.  With 
further  spatial  limitation  of  movement  within  the  cabin,  there  occurred  a 
significant  impairment  and  functional  difficulties  rose  in  comparison  with 
experiment  under  normal  ability  of  movement. 

A  greater  load  was  created,  however,  by  the  use  of  a  harness  which 
reduced  in  the  first  place  proprioceptive  and  exteroceptive  stimulation,  in  the 
second  place  created  a  feeling  of  physical  discomfort.  Psychomotor  suffering 
of  this  type  was  identified  by  the  experimental  volunteers  as  a  double 
Imprisonment  and  led  to  the  origin  of  claustrophobic  reactions.  In  the  case 
of  such  limited  afference,  there  evolves  also  quickly  a  derealization  and 
depersonalization  with  disorders  of  the  physical  scheme,  feelings  of  strange¬ 
ness  of  one's  own  body,  change  in  the  size  of  extremities  and  in  their  form 
and  even  the  feeling  of  missing  the  lower  part  of  the  body. 

When  visual  stimuli  were  limited,  there  appeared  an  important  state 
of  fear  with  manifestations  of  increased  attentional  stress,  accompanied 
sometimes  with  violent  defensive  reactions. 
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Reactions  to  lengthy  isolation' with  constant  lighting  and  considerable 
limitation  of  auditory  stimuli  were  individual.  Thus  cases  were  recorded  of 
increasing  restlessness  and  aggression;  sometimes  regression^  and  in  other 
cases  a  state  of  complete  akines is.  Then  hallucinations  swiftly  appeared 
and  soon  considerable  defects  of  consciousness.  When  a  whole  group  was 
isolated;  they  became  accustomed  to  the  situation  much  more  quickly i  Complete 
soundlessness  is  always  very  badly  endured  from  the  emotional  point  of  view. 

According  to  some  authors,  insufficient  changeability  of  the  supply 
of  sensory  impulses  cah.  gradually  Create  IptS/elred  activation  of  reticular 
formation  and  thus  bring  oh  a  disorganization  oi*  braih  processes.,  Thus  there 
can  occur  bizarre  hallucinations  similar  to  those  encountered  in  model, 
psychoses  produced  by  mescaline,  LSD-25,  and  others.  . 

Especially  hard  was  the  isolation  in  those  cases  where  time  orientation 
was  not  possible.  Guessing  of  time  during  the  first  and  second  day  of  testing 
was  usually  done  by  a  biological  chronometer"  according  to  the  rhthym  of 
various  body  functions,  but  later  there  occurred  a  complete  "drowning  within 
time".  The  hardship  of  isolation  was  endured  much  better  where  time 
orientation  was  possible. 

In  every  case  when  the  volunteers  bad,  before  the  test,  been  exposed  to 
some  biological  or  psychic  stress,  their  reactions  appeared  sooner  and  were 
more  violent.  Through  the  reduction  of  external  stimuli  the  volunteers 
became  conscious  of  the  activity  of  internal  organs:  slight  pulpitide  of 
rheumatoidal  pain  became  unbearable  suffering. 

An  important  psycho-hygienic  problem  for  the  cosmic  flier  is  fatigue. 
This  reversible  physiological  phenomenon  can  during  the  overstepping 
of  certain  boundaries  even  lead  to  considerable  changes  in  the  highest 
regulational  mechanisms.  Well  known  disorders  of  analysis  and  synthesis 
appear  soon  in  this  case.  Disorders  of  attention,  inculcation  and  dispatch, 
spontnaeity  and  accommodation,  with  loss  of  circumspection  and  more 
instinctive  action,  and  of  psychomotor  coordination  influence  the  whole 
behavior  of  the  flier  and  form  a  tendency  toward  mischance  action. 

Partiality  towards  work  and  high  morale  slow  down  the  appearance  to  fatigue, 
but  are  not  able  to  stem  it  unlimitedly. 

Chronic  fatigue  of  the  nervous  system  without  the  possibility  of 
good  rest  can  lead  through  various  degrees  of  asthenization  of  the  CNS 
to  neurotization.  Here  it  is  necessary  to  remember  the  so-called  "fight 
fatigue"  of  pilots  during  the  last  war  which  originated  from  accumulation 
of  fatigue  and  emotional  stress  and  led  to  a  specific  state  of  exhaustion 
with  nightmarish  dreams  which  were  permeated  by  unsolvable  situations. 

Mental  collapse  came  soon  thereafter. 

A  more  severe  form  is  the  so-called  chronic  aviation  fatigue  which 
is  actually  a  special  form  of  heavy  neurosis.  It  is  characterized  by 
deeper  changes  of  personality,  manifesting  themselves  through  the  behavior 
of  the  victim,  changes  in  behavior,  emotional  lability  with  a  whole  number 
of  functional  physical  disorders,  and  a  subjective  experience  of  illness. 

The  flier's  self confidence  and  productivity  is  lowered.  These  changes 
can  become  very  dangerous  in  view  of  the  entire  perfomance  and  can  be  even 
chronically  interrupt ive  or  destructive. 
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.  .  Daydreaming'  is  another  important  factor  which  develops  in  the 
monotonous  environment  from  the  small  possibility  of  movement  and  from 
work  which  does  not  require  complete  attention,  as  is  the  pase  with  con^lete 
automatization.  Sometimes  it  is  increased  by  the  monotonous  sound  background 
or  even  by  a  slight  hypoxis.  It  is  a  deviation  from  uncomfortable  reality, 
flight  from  reality  and  the  substitution  of  attractive  wishes  for  the  hard 
facts  of  the  situation.  Daydreaming  can  also  last  for  a  lengthy  period  of 
time  and  can  change  into  a  hypihagogic  state  with  hallucinations. 

The  basic  task  of  mental  hygiene  is  certainly  the  selection  of 
candidates  for  cosmic  flights  froinithd  mental  point -of  yiew.  It  is  undoubtedly 
necessary  to  be  wary  of  the  desire  on  the  part  of  the  applicants  to  escape 
reality  or  to  compensate  for  shortcomings,  or  even  to  become  a  sensation  or 
to  gain  material  good..  They  must  have  motivation  of  a  high. level,  led  by  the 
desire  to  contribute  to  the  higher  knowledge  for  science  and  humanity.  Nor 
can  cosmic  flight  be  regarded  as  a  sport  achievement,  as  is  stressed  by 
leading  Soviet  statesmen  and  scientists.  Elimination  of  unsuitable  candidates 
is  certainly  a  responsible  task  and  can  be  effective  only  through  cooperation 
of  a  number  of  specialists.  Necessarily  a  close  cooperation  of  the  psychia¬ 
trist,  the  psychologist  and  related  specialists  will  be  required. 

Psychiatric  clinical  examination  and  the  evaluation  of  anamnestical 
data,  including  detailed  objective  reports  as  to  the  behavior  of  the 
candidate  during  health  and  illness,  at  work  and  within  social  environments, 
examination  of  the  VNC,  detailed  neurological  examination,  including  EEG  and 
the  results  of  objective  psychological  tests  and  internal  examination,  will 
help  in  the  basic  decision  about  the  suitability  of  the  candidate.  Basic 
demands  are  high  intelligence  with  the  ability  to  integrate  readings  of  the 
instruments,  to  estimate  mathematical  relationships,  to  maintain  spatial 
orientation,  maintain  sufficient  dynamicity  and  productivity  as  well  as 
emotional  stability  with  the  ability  to  stand  complete  isolation,  and.  also  a 
narrow  social  identification  with  and  adaptability  to  unexpected  situations, 
and  the  ability  to  adjust  to  the  unusual  environment  with  a  high  moral  level 
of  concept. 

It  is  necessary  to  en^hasize  the  importance  of  long  term  selection. 

It  is  obvious  that  the  psychiatric  examination  must  be  repeated  at  the  end 
of  several  weeks  of  intensive  training,  and  likewise  there  is  a  need -to 
repeat  interviews  and  a  number  of  psychological  tests  which  can  evaluate  the 
candidates*  reactions  to  stress  experiments  which  simulate  the  conditions 
of  the  flight  and  determine  their  own  experiences  during  these  experiments. 

On  this,  then,  rests  the  basic  selection  of  candidates.  At  the  end  of  this 
complex  evaluation  which  can  supply  us  with  a  wide  picture  of  the  dynamics  of 
each  personality,  one  determines  the  order  of  sequence  of  the  future  fliers. 
Training  should  be  under  the  direction  of  personnel  familiar  with  any 
psychological  and  eventual  psycho-hygienic  problem. 

It  has  been  determined  that  reactions  to  physical  stress  has  had 
a  positive;  correlation  with  psychiatric  evaluation.  The  most  stable  personal¬ 
ities  showed  the  best  adaptation  to  acceleration,  noise,  heat,  etc. 
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A  responsible  task  will  likewise  be  the  selection  of  the  members  of 
small  crews.  The  basis  for  this  is,  besides  a  deep  concern  for  the  expedition 
and  its  success,  also  high  morale.  Besides  the  adaptability  of  each  member 
to  his  prescribed  task,,  there  will  be  a  need,  from  the  psychosomatic  point 
of  view,  for  character  cajiable  of  collective  solidarity,  determination,  lack 
of  egotism,  self •rsacrif ice,  ability  to  bear  collectively  all  the  stresses, 
lack  of  hate,  impulsiveness,  envy  and  ruthlessness ;  we  will  need  candidates 
with  a  highly  developed  sense  of  comradeship  and  friendship  in  eveiy  direc¬ 
tion. 

It  is  necessary  to  keep  in  mind  that  the  suggestibility  of  a  small 
group  during  isolation  and  under  the  influence  of  various  external  and 
internal  factors  is  strongly  developed,  and  that  even  a  comparatively  small 
neurotic  effect  in  one  of  the  members  could  in  this  case  bring  about  more 
serious  psychic  disorders,  and  could  spread  from  the  individual  to  other 
members  of  the  crew.  On  the  other  hand,  it  is  necessary  to  maintain  and 
develop  further  the  positive  characteristics. 

Here  belongs  the  choice  of  the  commander.  Here  we  need  a  personality 
with  high  morale  who  can  maintain  the  morale  of  his  subordinates  even 
during  conditions  of  stress,  emotionally  stable,  able  to  maintain  noncom¬ 
promising  decisiveness  during  the  basic  actions  and  calmness  during  a  crisis. 
The  complex  dynamic  personal  relations  between  the  commander  and  his  sub¬ 
ordinates  are  very  important  during  drawn-out  situations  of  stress.  Out  of 
this  there  develop  the  factors  for  the  selection  and  training  of  the  leaders. 
Such  selection  is  difficult  under  purely  experimental  conditions  and  is 
possible  only  within  the  scope  of  long-time  training. 

A  self  evident  psycho-hygienic  demand  is  thorough  training  in  the 
control  of  own  work  as  well  as  of  all  the  assisting  apparatus  of  the  space 
ship  and  training  in  the  ability  to  perform  all  these  tasks  even  under  a 
situation  of  stress.  Laboratory  experience  of  certain  such  situations  prevents 
the  return  of  the  primitive  forms  of  reaction. 

One  of  the  inportant  tasks  will  be  the  training  in  control  and 
regulation  of  fear.  It  is  especially  necessary  to  stress  that  the  purpose 
is  not  the  suppression  of  fear  but  the  use  of  this  emotion  for  heightening 
of  vigilance,  quick  preparedness  for  action  and  for  purposeful  action. 
Suppression  of  fear  can,  on  the  other  hand,  also  evoke  many  undesirable 
reactions . 

Already  there  are  performed  experiments  with  psychopharmaics  for  the 
prevention  of  disorders  of  the  VWC  of  the  most  varied  character. 

Morale  is  an  important  factor  and  a  strong  mobilizer  of  all  the 
adaptive  and  compensative  mechanisms  of  the  brain;  this  is  a  very  abstract 
idea,  but  actually  very  real  connected  to  the  entire  specialized  and  social 
education  in  the  widest  sense  of  the  word.  From  the  psycho-hygienic  point  of 
view,  one  cannot  therefore  neglect  even  the  care  of  the  life  of  the  future 
fliers  outside  of  work  and  of  their  social  situation,  family  relationships 
and  other,  which  could  have  decisive  importance  for  mental  health. 

Selfevident  is  the  care  of  physical  health,  which  to  a  certain 
extent  aids  the  preservation  of  mental  efficiency.  Current  hygienic  rules 
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are  binding  in  this  direction  for  a  total-way  of  life  and  Its  individual 
elements,  for  example  the  following  of  dietary  prescriptions.  Balanced 
relation  of  training  and  rest  as  well  as  of  work  and  rest  during  the  cosmic 
flight  is  basically  in^ortanti  organization  of  long-period  rest,  recesses, 
daily  schedules,  etc.  Active  rebesses  should  contribute  to  harmonization 
and  toning  of  the  higher  spheres  of  the  nervous  system., , 

All  kinds  of  sport  play  an  important  part  during  the  period  of  train¬ 
ing.  ,  ■  . 

Psycho-hygienic  education  has  to  Include,  in  a  suitable  form,  not 
only  the  basic  explanation  about  the  possibility  of  the  appearance  of 
mental  disorders  during  the  flight  and  their  prevention,  but  also  an  explana¬ 
tion  of  the  prevention  of  fatigue  with  all  the  possible  kinds  of  defense 
against  its  origin. 

Of  course,  a  question  of  no  lesser  in5)ortance  will  be  also  the  total 
arrangement  of  the  environment  of  the  space  cabins  within  the  space  vehicles. 
Even  during  a  maximal  conservation  of  space  or  weight,  or  just  because  of 
this  fact,  it  is  necessary  to  remind  oneself  of  the  influence  of  lighting, 
color  and  correct  climatization  of  the  entire  space  can  have  on  the  crew. 

For  coirect  mental  function  we  need  a  certain  quantity,  quality  and 
changeability  of  sensory  stimuli  and  of  contact  of  the  flier  with  his  former 
social  existence.  The  possibility  of  connection  with  the  earth  which  is 
all-important  here,  has  been  proven  during  the  launchings  of  the  Soviet 
space  ships. 

Also  one  has  to  consider  a  number  of  security  aids  which  have  to  be 
constructed  in  such  a  way  that  they  will  take  into  account  the  psyciological 
possibilities  of  the  organism.  Of  equal  concern  is  the  form  of  the  various 
instruments.  It  is  necessary  to  maintain  a  simpls  possibility  of  survey, 
easy  visibility  and  lack  of  complicated  mechanism  and  within  the  scope  of 
possibility,  esthetical  form. 

This  short  report  emphasizes  the  importance  of  mental  health  for  the 
total  mission  of  the  astronaut.  I  tried  to  show  roughly  how  and  when  it  can 
be  endangered,  and  have  pointed  to  the  necessity  of  prevention  of  such 
danger. 

The  questions  of  mental  hygiene  in  cosmic  medicine  have  to  be  grasped 
in  all  their  complexity.  Its  application  is  not  only  the  task  of  psychiatry, 
but  also  of  other  medical  branches  along  with  close  cooperation  of  technical 
workers  of  various  scientific  branches  and  lay  circles.  Only  through  such 
collective  effort  can  we  reach  the  goal,  so  difficult  in  its  character,  but 
equally  magnificent. 


Summary 

The  importance  of  the  human  factor  in  space  flight  is  pointed  out.  The 
central  nervous  system  (CNS)  is  presented  in  its  relation  to  problems  of 
mental  health  of  the  future  astronaut.  The  role  of  mental  hygiene  in  cosmic 
(space)  medicine  is  justified.  Attention  is  called  to  the  most  important 
somatogenic  as  well  as  psychogenic  factors  in  the  microclimate  of  space  ships, 
and  to  the  influence  of  these  factors  on  the  higher  nervous  activity  (VNC). 
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